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METEOROLOGY OF THE PERSIAN GtfLF 
ANDMEKRAN. 

By Dr.B. N. BANERJI. M.Sc., Ph.D., F.R.Mct.Soc. 

^Hecewsd on 23Td/ May 1930.) 


1. INTRODUCTION. 

Practically the whole region from the Persian Gnlf to Karachi, with 
the exception of the southern coast of Baluchistan known as the Mekran 
uoast, coMists of and is surrounded hy meteorologically ^^ackward corn- 
tries where no meteorological services exist. Tip to 
information regarding the meteorology of the Persian Gnlf and the u-nlf 
of Oman consisted of the general description 

enced hy navigators from time to time and described in the Persian Gidf 
Pilot, and the climatological summary of records of one ohseiwation a 
day for a very limited number of observing stations maintamed by the 
India Meteorological Department with the help of the part-time services 
of officials of Political offices or of the telegraph department, 

In the beginning of 1927, a forecasting centre was started at Karachi 
and a more daborate organisation of weather o^s^vations from statics 
west of Karachi up to Bushire was undertaken. The number of observ- 
w iewed, tie time. «i observalio. ,.re made tte ,ame 

lAll lie .tatioM, and two daily olservation. were arrangodjot 
code in use was ohaaged in order to provide for the collection of more 
detailed observations; This new arrangement came 
Tune 1927 After one year’s working of the new organisation, the 

SZvers were instructed to note all details of disturbed weather in the 
observers were insix starting the weather diary_ was 

to^Mt°the details of disturbed weather and to find out the characterist^ 
5 the varies types of wihd and weather known to the local people and 
lo mentioned in the Persian Gulf Pilot by specml names. ■ 

The remodelled data from improved organisation extend over a 
• ^ 9 to “1 vears only. The period is too short for the preparation 

ip.tliiSipaper.. ■ . 

s^wtt”? to^gu. .1 .1. 
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!Asiari high pressure or anti-cyclone extends into Persia and frequent 
depressions coming from 'the west regularly pass through this high 
pressure region; The marked variation of weather depends on the moye- 
ment of these western depressions and also on the position and intensity 
of the central Asian anti-cyclone. In summer, June to August, a vast 
low pressure area extends roughly from F. W. India to Arabia and 
occasionally depressions moving from the east, after passing through 
India or the Arabian Sea, enter this low pressure region. The variation 
of weather is determined by the position and intensity of the low pres- 
Bure area and also to some extent by these eastern depressions. 

Besides the two well-marked summer and winter periods there are 
two transition periods. During the period September to November 
while the summer conditions change to winter type and during March 
to May when winter conditions change to summer type the characteristics 
®f both types are met with. Their effects are not generally well-maihed 
and only localised dif^tuihed weather without regular sequence of events 
can be expected. 

it will therefore he seen that, whereas during December to February 
the western disturbances are a regular feature of the weather, these 
really begin to appear from October and do not finally disappear till the 
end of May. The western depressions are entirely non-existent during 
June to August and the eastern depressions which include those coming 
from the Arabian Sea begin to affect the weather from May and finish 
©ff by November. 

The different types of general meteorological conditions described 
above do not influence the weather over the whole section in the same 
fWay ; and the whole route may be divided into two sections, the Persian 
jQ-nlf including the Gulf of Oman, and the Mekran coast from Gwadar to 
iEarachi. Over the first section the winter is the period of most disturbed 
weather, whereas over the second section summer is characterised by 
may be described as the transition area, 
may be described as the transition area. 

Besides these the varying direction of the coast line and orographic 
features introduce local variations in the direction and force of winds, 
‘State of sea, vertical convectional phenomena including thunderstorms 
and bumpiness and incidence of fog. 

- ' 8. WINTER PERIOD. ’ 

During this period when the sun is over the southern hemisphere the 
temper-ature over the great land mass of Asia is low and over the central 
Asian region the seasonal anti-cyclone develops, extending from Siberia 
to Persia; on the other hand a low pressure region associated with high 
temperatures develops over south Africa. This pressure distribution 
causes the outflow of air from the anti-cycloniq region as northeasterly 
winds in general. The high mountain range of the Hiihalayas forms 
a sort of harrier to the northeasterly currents. The winds move parallel 
to the mountain ranges on their northern and western edge descending 
through Persia and Afghanistan as northerly or northwesterly currents. 
By the time these currents reach the north Arabian Sea coast through 
iSind and the Mekran region their northeasterly characteristics reappear. 
jOver the ^rsian Gulf the water surface, not being subject to the same 
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degree of heating and cooling as tlio land surface and being at a higher 
average temperature, an area of comparatively lo^^' atmospheric pressure 
forms. Fui'ther the sudden fall in elevation over Iraq from the High- 
land of Persia along a nortli westerly to aoutheasteiiy direction helps 
the outflow from the main anti-eycloue to take a northwesterly direction 
from Iraq into the Persian Ouli, becoming more northerly over the 
Arabian side of the Gulf. 

This general representation of conditions is so frequency interrupted 

the passage eastwards of a series of depressions with complete reversal 
of wind ctirrents and weather conditions that normal conditions do not 
generally last continually for more than 3 or 4 days at a time ; as many 
as 8 western depressions can he traced following one after the other 
during a winter month. 

4. ORIGIN OF WESTERN DEPRESSIONS. 

The name “ western disturbance ” was originally given by the 
India Meteorological Department to inclicate such disturbances as come 
from the west and move eastwards. The study of detailed data shows 
that to give a picture of the nature and origin of the western distur- 
bances it is necessary to begin with the modern conceptions of the de- 
pressions over Exiropean countries. 

One of the most important and the earliest known phenomenon is 
the occurrence of periodic descent of cold polar air to lower latitudes 
and a corresponding riish of equatioiial air tow'ards northern latitudes, 
described respectively as polar and equatorial outbursts. Norwegian 
meteorologists have shown that the depressions of temperate latitudes are 
first formed at the meeting place between the polar and equatorial air 
and a line of separation of the two air currents can later he traced ex- 
tending from the Arctic down to the temperate regions. Where the 
first encounter between the polar and eqTiatorial air takes place, the 
depression that is formed is tei'ined the parent depression. As this 
parent depression moves along northeastwai'ds, on the line of separation 
various secondary conflicts take place between the difierent air masses 
resulting in the 'formation of other de];>res:i_ions. The other depressions 
are classified by the Norwegian Meteorologists as Hecoiul, third, fourth, 
etc. of one family; two families being distinguished by the parent 
depressions which are formed after every primary orrtburst of polar or 
equatorial air currents. Besides these parent and various original mejn- 
bers of an ideal family of depressions there are secondary depress^ns. 
These secondary depressions are generally formed when, the members of 
the family are moving over hilly regions or are nearing the end of tfieif 
activity. These secondaries, mice formed, behave like any other de- 
pression ; hut as the name implies they are not original memljers of the 
family and, having come into existence through one of the origin^,! 
members, their i.mportanc,e does not often exceed that of the parent de- 
pression. The family of depressions along an extended front moves 
along northeastwards, with older members dying out at one end and new 
oiiea appearing at the other. Each succeeding depression of a particular 
family in its onward movement crosses a given meridian further sogth 
than its predecessor. As the origin of these depressions depends on_ tfe 
Juxtaposition of two difierent .air masses having different _ characteristic 
properties such as temperature and humidity, the intensity of the de- 
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pressions naturally depends on tlie degree of tlip contrast existing between 

the two air masses. 

Tlie depressions over the Mediterranean Sea coining as they often do 
from the Atlantic Ocean belong to the family of the depressions men- 
tioned above. The Mediterranean depressions have been followed east- 
wards and it has been found that the '' western disturbances ” have the 
full family relationship with the former. When these original members 
of the family, coming from the Mediterranean Sea through North Arabia 
and Iraq, reach the mountainous countries of Persia and Caucasia, they 
develop secondaries which along with the original members of tbe family 
form the depressions which are now being considered. 

To come to the specific condition existing over these regions, we find 
that, during the summer months, the pressure system over the globe with 
lowest pressure region over north-western India to Arabia hel*ps the 
trade winds south of the equator to advance as steady strong south- 
westerly winds up to about latitude 25°N. in the Arabian Sea. The 
outbursts of the Polar air are mostly confined to comparatively higher 
latitudes, with the result that even the lowest members of the family 
of depressions do not reach the Persian Gulf latitudes and no depressions 
form. With the approach of winter and the gradual development of the 
central Asian anti-cyclone, conditions become increasingly favourable for 
the outbursts of polar air into central Asian region and of cold central 
Asian or Siberian air to extend to comparatively lower latitudes. 

During mid-winter there is indirect evidence to show that some of 
the lowest members of the family form over the interior regions of 
’Arabia, whence no meteorological observations are available. While 
one is watching on the daily charts a depression over Iraq and sees it 
passing away or fading off, preliminary signs of a depression may 
suddenly appear at Bahrein. On such occasions the Persian anti-cyclone 
is invariably found to have intensified considerably, thereby helping the 
cold air to descend through Persia across the Gulf to Arabia. These 
depressions move across the extreme north Arabian Sea towards central 
India and are about the lowest members of the family of western de- 
pressions. 

In the Indian Meteorological MeTnoirs, Volume 21, part 7, Rai Baha-^ 
dur Hemraj after examining rainfall statistics showed for the first time 
the continuity of the winter storms of northern India with the depressions 
moving across the Mediterranean Sea. In a later Memoir^ Volume 24, 
part 11, Sir Gilbert Walker and Dr. Kameshwara Rao, while analysing 
the cold weather rainfall over the Indian area, indirectly classified the 
western disturbances under single type and double type. From the de- 
scription already given about these winter depressions and from out 
knowledge that the average life and activity of depressions is about 3 
to 5 days, it will be seen that the depressions that reach the area under 
consideration belong to the family of depressions already indicated and 
are not necessarily the same depressions as pass over the Mediterranean 
Sea. It will also he seen that the so-called western disturbances of the 
double type are nothing but the dying and the new members of a 
family or the parept depression and a secondary developed near moun- 
tainous regions. , 
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' ■ 5. NATURE OP WESTERN DEPRESSIONS^ 

It will iiow be shown ^that the structure of these depressions and th© 
weather they bring over the region under consideration are also similar 
to those usually associated with the other depressions of the family over 
European countries, due aljowance made for the geographical posi- 
tion of these regions. 

The passage of an active depression is known to be attended with 
three distinct conditions of weather — the warm front stage, warm 
sector stage and the cold front stage. The warm front stage ’’ begins 
with the arrival of a different air mass generally warmer and often more 
humid than the normal existing air of the station which the former re- 
places. The new air being the lighter pushes the older air forward at 
the same time itself rising above the colder air. This stage is charac- 
terised by change of wind direction, rise of temperature, gradual conden- 
sation of the moisture of the invading air mass in the form of cloudi- 
ness, drizzle and fog. When the change of wind, temperature and 
pressure occur at a station, the warm front is said to be passing the 
station at that moment. From the nature of invasion of warm air it will 
be seen that the warm front is only the intersection of the inclined plane 
of separation between the two air masses at the surface of the earth. 
The inclination of this plane of separation is towards the direction of 
movement of the warm air so that at any particular station on the path 
of the depression the replacement of cold air by warm air will begin 
from higher levels and the approach of a warm front will be shown 
first by the appearance of cloud, change of wind and temperature at 
higher altitudes before the changes reach the ground. The cloudiness 
begins with cirrus end cirro-stratus type then changes through alto- 
stratus to stratus and nimbus with the passage of the warm finnt at 
the station. There may not be any cloud if the warm air mass is com- 
paratively dry ; then the passage of the warm front at the surface will 
be marked by change of wind and temperature only. 

The second stage comes when the place in question is fully pervaded 
by the new air mass; this has been called the ‘‘ warm sector stage. 
There are no conflicting air masses and the weather is comparatively 
settled, with high temperature and humidity, along with a few passing 
clouds which are characteristic of the warm aii' mass. 


The third stage, the '' cold front stage comes when this newly 
established warm, air mass begins to be replaced once again by a colder 
air mass. The invading air mass heing cooler and generally diier than 
the air it replaces is the heavier and consequently pushes the warm air 
away lifting the latter upwards at the same time hy acting as a wedge 
from below. This stage is characterised hy a sharp and sudden change 
of wind direction, lowering of temperature, decrease of humidity, rise 
of pressure and, most important of all, hy sharp convectional disturbances 
resulting in squalls, thunderstorms, duststorms, heavy showers etc. 
It might be mentioned that unlike the effects at the warm front the re- 
placement near a cold front begins near the ground anff extends upwards, 
the plane of separation between the two air masses being in the_opposite 
direction to that at the warm front. The manifestations of disturbed 
weather in general synchronise with' the passage of cold front so that 
unlike the approach of a. warm front the approach of a cold front 19, not 



lieraHed long ahead hj the appearance of cirni8 clouds, eto. ; hnt only 
cumnlns and ciunnlo-nimbns clouds, soinetimes in long Lands, appear a 
short time before the passage of the cold front over the station. With 
the passage of the cold front the eflect of the depression soon passes away 
and weather again settles down to normaL 

Coming to the actual conditions over this region it will be aaen 
that when a depression is approaching Iraq or the Persian Gulf through 
Arabia the normal dry cold northwesterly winds over Iraq and upper 
Gulf regions change to some direction between SE and &^W. In the 
early stage these SE to SW winds may only consist of the existing air 
over these regions and consequently there may not be appreciable dis- 
continuity in the atmosphere and the weather inay remain fine and clear 
for sometime. Soon afterwards the SE to SW w^’nds form part of the 
air mass from southern latitudes of Arabia and the Persian Gulf, This 
air mass being warmer and more humid is in marked contrast with tlie 
original retreating air over these paiis and the characteristics of the 

warm front ’’ in advance of the approaching depression are shown. 
Clouds beginning with cirrus and cirro-stratiis type gradually lower, 
temperatures begin to rise, wind changes to some direction between 
SSW and ESE and drizzle or fog may occur. 

Over the Persian coast of the Gulf, due to the pre^upce of the coaslal 
line of hills and mountains, the aacensional movement pf the southeasterly 
warm air of the warm front is greatly intensihod and the hijls also help 
to retard the retreat of original colder air, thereby prolonging the inter- 
action of dissimilar air masses in their neighbourhood. Because of these 
orographic effects occasionally instead of drizzle heavy rain may he 
associated with the approach of a warm front and the period of clotidiness 
with occasional drizzles, which should normally pass away with the 
passage of the warm front^ persists for a prolonged period. 

After the passage of the warm front and before the arrival of the 
cold front the SE to SW winds of the warm sector generally give fair 
weather, little wind and cloudiness characteristic of warm sector away 
from the coast, ^ but as mentioned in the earlier paragraph the orography 
.of the coast line of Persia helps the persistence of cloudy to overcast 
skies with intermittent drizzle in that region. ^ 

When the depression in its eastward movement puSSes into Persia 
or into the Pepian Gulf through Iraq or Arabia the ESE to SSW winds 
which formed part of the warm sector get replaced by cold northerly 
to westerly winds. This cold wind advances with the usual charaeteris- 
tics of a '' cold front ^ such as sharp fall of temperature and humidity, 
change of wind direction generally associated with squalls of gale foroal 
thunderstorms, sandstorms, etc. After the passage of the cold front th# 
weather rapidly improves, becoming bright and clear. Over the sea 
area, the strong winds help to produce long waves over the waltr »fface. 
'These waves in the form known as ' swell ^ travel very much faster thei^ll 
the cold front, so that when the cold front first begins t6 affect the 
extreme northern section of the Persian Gulf, the kmij swell radiating 
from the head of the Gulf reaches other parts of the’ Gulf before the 
arrival of the squall front ; this is often a useful indication of the ap- 
proach of disturbed weather for ships and seaplanes. 

The interval between the arrival of the warm front and the following 
cold front is between 12 to 36 hours ; the longer periods generally occur 
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©ver the Persian Gnlf section and shorter periods ^astwardsjr except neat 
i!&wadar region which is on the base of the line of mountains running 
SW to NE along the Indian frontiers. 

The cold front which is the same as the squall line is in general 
inclined in a direction from ISTE to SW. This squall line advances east-^ 
wards at different rates depending on the pressure gradient behind but 
on an average one may expect the squall line to reach Jask from Bushire 
in 36 hours. Occasionally the squall line even extends in some north- 
westerly to southeasterly direction; in such rare cases the cold front 
phenomena appear over the whole section from Bushire to Karachi within 
12 to 24 hours. 

The western depressions on their eastward march are vigorous over 
the Persian Gulf and decrease in intensity eastwards until they reach the 
Indian frontier, where once again vigorous effects are noticed over 
If. W. India. This behaviour can be explained because over the Persian 
Gulf the contrast between the fresh cold air from the northwest and the 
southeasterly winds from the Arabian Sea and the Persian Gulf is very 
well-marked and the depressions are vigorous over the Iraq and Persian 
Gulf region. The same cold air mass while travelling through the 
Persian Gulf loses part of its characteristics and when it arrives over 
Oman and Mekran, generally the contrast between it and the local air 
which is also cold being partially of Persian origin becomes less marked ; 
the intensity of the resultant weather phenomena is therefore small. 
Over If. W. India the conflicting air masses are of Arabian Sea and 
Siberian origin, consequently once again the contrast becomes great and 
tbe activity of the depressions becomes vigorous. 

I give below my actual experience of one of these winter depressions 
over the Persian Gulf and at Bushire between 2()th to 25th January, 
1929, when I happened to watch its progress. 

Towards the afternoon of the 20th after leaving Bahrein on S. S. 

Barpeta ” for Bushire some low clouds were visible but soon after the 
clouds appeared in patches till the evening of the 2l8t January when 
the clouds thickened and the vsky became overcast, with occasional drizjjsle. 
We reached Bushire harbour on the early morning oi the 22nd and 
found weather conditions similar to those of the previous evening, 
cvercast with occasional drizzle. The clouds were of stratus type, tarn’*' 
perature was high and wind and sea were calm. This state of weather 
with light easterly surface wind towards the morning of the 23rd lasted 
till about 10*10 GMT of the 23rd. It will therefore be seen that with 
the passage of the warm front over the Gulf, Bahrein and the Gulf 
regions far away from the north coast had patchy clouds characteristic 
of a warm secto'r. But at Bushire, due to orographic conditions as has 
already been described, the period of overcast and drizzling weather was 
consiclerably prolonged and in fact lasted from the time of approach of 
the warm front about the morning of the 21st to 10*15 GMT of the 23rd, 
the time of arrival of the cold front. 

At about 10 GMT I heard a roaring sound from inside the room of 
the Consulate and saw from the roof of the Consulate foam prested sea 
waves and a sheet of rainfall approaching, the place where I was- stands- 
ing was still being affected by light easterly winds. At 10*16 GMT 
'Strong northweB'terly winds and a sharp shower came over the station 
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j^invultaiieoiisly* Tlie diy bulb temperature dropped and tlie obserYer of 
the station soiiietiiiie after came to inform me tliat the wet bulb was 
sliowing (•oiisiderable difference from the dry bulb readings; this was not 
the case soinetime previously. Of course the explanation is that the cold 
air was iniuvli drier than the previous warm humid air. Towards tho 
(vvening the clouds became patchy and the sky was perfectly clear at 
ruglit. This is the characteristic passage of a cold front over the Gulf. 

During the next tliree days of my stay at Bushire, 24th to 26th, rough 
seas, cold moderately strong northwesterly winds with slight diurnal 
variation, clear skies and excellent visibility prevailed. 

6. ACTUAL WEATHER CHARTS AND SQUALL 

RECORDS. 


Actual weather charts, prepared at Karachi and showing the passage 
o f a typical western depression during the period 16th to 19th December, 
1929/have been given to illustrate the various characteristics mentioned 
cairlier. 

Over the Persian Gulf where the different stages of the depressions 
are often well-marked, there are unfortunately no records of autographic 
instruments yet available. But the autogfaphio records of Drigh Road 
observatory for 27th, 28th November, 1928 have been given in Fig. 9 
to illustrate the passage of a squall front associated with the western 
depressions. ■ , 

To enable the reader to understand the illustrations a few notes are 


given below : — 

Weather charts {Figures 2 to 5). — The charts have been prepared from 
observations taken twice daily. The morning charts contain observations 
taken at 040() GMT over the region extending from Long. 60'^ to 67^E, 
at 0600 GMT over Iraq, at 0800 hours local time over Egypt and India 
ecpiivalent to about OGOO and 0300 GMT, respectively. The evening 
charts contain observations taken at 1400 GMT over the section f]*om 
Ijoiig. 50° to 67°E, at 1200 GMT over Iraq, at 1130 GMT over India. 
The surface observations are obtained by telegrams in different codes Init 
all the data have been plotted with symbols having the same meaning. 

For every hour of observation two charts have been given. The 
first chart shows all surface observations that are available from the 
stations with isobars and fronts drawn on them. The second chart shows 
tlie wind directions and velocities at different heights as obtained from 
ivilot balloon stations and reports of direction of movement of low clouds 
at a few other stations with isallobars showing changes of pressure 
during the past 24 hours. ' 

The method of plotting surface observations will be best shown by 
taking an actual example. Referring to the first chart of 0400 GMT on 
irth I)ec 0 mher, the data plotted against Bushire are pressure redixced to 
sea level and constant gravity 29*86 inches, visibility .8 on scale, air 
temperature at the time 67° Fahrenheit, nine-tenths of the sky covered 
with cumulus cloud, moderate intermittent rain started one to two hours 
nreviously, humidity 80 to 89 per cent., past weather ram, wind direc- 
tion south force four on Beaufort scale, sea rough and total rainfall since 
last observations, (1400 GMT of lOtli), between^O’lS to 0-37 inch. The 
shaded portion of tie circle to which the wind line is dii<Jcted represents 
cloud amount. Besides this general method of representation the diner- 
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ent kinds of weatlier are in general represented "by tlie following sym- 
bols:--^ ; , ' 


— 

Fog or mist« 

• 

Rain. 

00 

Bust haze. 

* 

Snow. 


Fog or mist or dusthaze. 


Hail. 


Passing showers. 

K 

Thunderstorm. 


Drizzle. 

\ 

Line squall. 


The value of the isobars is indicated against the lines and these have 
been drawn as thick continuous lines after making some allowance for 
different times of observation and unreduced pressure reports from hill 
stations. 

The other lines have the undermentioned meaning ; — 

X X X X X X X Cold front. 

Warm front. 

Occlusion — showing the persistence of dis- 
continuity in its last stages in the upper 
regions after being obliterated from the 
surface. 

Line of separation of two different air 

masses where fronts are liable to develop. 

Isallohars are drawn in thick continuous lines and the values of 
pressure changes are indicated against the lines. 

Over Iraq and Egypt the upper wind velocities and directions are 
given at 1,()()0 feet intervals and figures such, as 1, 2, and 3 represent 
1,()0(), 2,000, and 3,000 feet above ground respectively. Elsewhere the 
figures represent kilometers with *5 representing *5 kilometer above station 
level and other heights such as 1, 2 or 3 representing kilometers above 
sea kfvel. 

The dotted lines showing cloud movement represent only the d.b:ec- 
tion. 

Sq^uall records {Figure ,9).— The figure shows the records of autogra- 
phic instruments during the passage of two squalls at 1920 I. S. T. on 
the 27th and at 0245 1. S. T. on the 28th arranged in the following 
order:*— 

(a) Velocity trace from Bines pressure tube anemometer with its head 
60 feet above ground at Brigh Road. 

{h) Birection trace from Beckley anemogra;ph at Manora observatory 
with the vane 36 feet above the gronnd ; the direction pen of the Biines 
Pressure Tube Anemometer was unfortunately out of order. 

(e) Temperature record from a daily thermograph inside a Stevenson 
Screen; the lower trace corresponding to the wet bulb temperature is to 
be ignored' 4s. it wasnnder' test. ' 

(d) Presstbr© record from a weekly microba(r()grap]i* 

(e) Rainfall recoird from a weekly mingauge; it is to 

copy of the original cbart but h#s been drawn on >4 different scale to 
tuit the diagram. 
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, 7. StmiEER PERIOD, . i 

With the advance of the sun to northern latitudes the air gets heated 
t)ver the land masses of the northern hemisphere. The cold weather 
period with its high atmospheric pressure over Asia begins to break up 
and a low pressure area develops over the region extending from North- 
West India to Arabia, The water surface of the Persian Gulf being less- 
heated than the land masses all round, the air over it is comparatively 
cooler and the Persian Gulf region forms a sort of high pressure area 
within the seasonal low extending from North-West India to AraJbiO'* 
The resulting pressure distribution shows a detached low pressure area 
over south-east Arabia, The seasonal low pressure centre induces the 
southeasterly trade winds below the equator to advance as steady south-* 
westerly winds over the Arabian Sea, These winds are called the Arabian 
Sea monsoon winds. The monsoon winds blow over the whole of the 
East Arabian Sea and having passed over the sea through regions of 
increasing temperature these winds contain’ a great amount of moisture. 
These monsoon winds on reaching India give rise to much rainfall, and 
cloudy skies and during their passage over the sea also cause rough seas* 
and heavy swell. 

Over the Arabian Sea up to about latitude 20^N. the main monsoon 
current is steady southwesterly. North of latitude 20'^N. on the western 
half of the north Arabian Sea the southwesterly monsoon winds try to 
enter into the cyclonic circulation around the low pressure area over 
south-east Arabia ; the monsoon winds thus follow the trend of the Arabian 
coast and enter the Gulf of Oman and the Persian Gulf as southeasterly 
winds. On the, eastern section of the north Arabian Sea the monsoon 
maintains its southwesterly direction and reaches east Mekran and the- 
Sind Coast. 

In general however the low pressure centre over North-West India 
and Persia is more pronounced and in accordance with the laws of wind 
circulation northwesterly winds prevail over most of the Gulf during the 
summer months. The southeasterly deflected monsoon being under the 
influence of two low pressure centres is normally quite gentle and doe®* 
not penetrate far into the Persian Gulf. 

The wind data contained in the tables at the end will show dearly 
that whereas Pasni shows predomiiiating^ W to SW wind during 
July, and August, Gwadar shows south and Muscat, Jask, Lingehr 
Hen jam southeast; Bushire and Bahrein show nori^hwesierly winds. 
Depending on the positron and intensity of the two centres of low 
sure one can sometimes see southeasterly winds over the Arabian side* 
of the Gulf and northwesterly over the PeTsian side of the Gulf. 

These northwesterly winds of the Gulf and tibe Arabian Sea monsoon 
winds being dependent on the seasonal low pressure centres, the varia- 
tion in the imtensi'^ of the latter determines the variation in the force 
of these winds. The intensification of the low pressure centre over the 
Persian section causes a gradual strengthening of the northwesterly 
winds rising occasionally to gale force and gradual falling off to gentle 
breeze with the weakening of the low pressure ; a similar effect is noticer 
able on the monsoon winds. It should however be pointed out that the 
northwesterly gales during these months work up gradually and do not 
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set in abruptly like tKose experienced during tbe winter montlis beliind 
a passing depression. 

Tbe variation in tlie intensity of tbe low pressure centre may eitbex 
he brought about statically by variations in the solar heating of the 
atmosphere or dynamically by the movements of air currents due to 
passage of depressions, nor the first there is very little material for 
discussion but as regards the second, depressions moving westwards or 
north-westwards from the Bay of Bengal, the Arabian Sea and some- 
times fi‘Om central India have been found to affect the region under 
consideiation. These summer depressions are being described later as 
eastern depressions. 


a NATURE AND EFFECT OP EASTERN DEPRESSIONS. 


B<iy of Bengal degressions , — By April, the equatorial air over the 
extreme southern section of the Bay of Bengal advancing as southwesterly 
winds encounters the prevailing northeasterly winds of the Bay. This 
encounter of differtot air masses results in the formation of depressions 
over the lower latitudes. These depressions when passing over the sea 
area often develop into storms and generally move in some northerly to 
northeasterly direction. With the gradual advance of the season the 
southwesterly winds reach higher latitudes, and the place of encounter 
of the conflicting air masses that give rise to the depressions and storms 
is also shifted to higher latitudes. The direction of movement of these 
storms and depressions also changes gradually from northeast through 
north to north-west and west. In June the Bay depressions generally 
form above lat. and move north-westwards. In July and August 

the depressions form over the extrame head of the Bay of Bengal and 
follow a west-northwesterly course. In September conditions are similar 
to June. October and November are similarly comparable to conditions 
in May and April. A full picture of the place of origin and movement 
of storms can be obtained from ' Storm Tracks in the Bay of Bengal * 
compiled by Normand in the Publications of the India Meteorological 
Department, 


Prom, the above description it will be seen that during the months of 
July and August and to a lesser degree in the months of June and 
September, depressions originating over the Bay of Bengal cross the 
Bengal and north Madras coasts and move westwards through India. 


An eastern depression formed at the head of the Bay of Bengal by 
the interaction of Bay monsoon current and land air has sometimes been 
found to die out over Gentrai India or the United Provinces. This 
aying depression after existing more or less in a stationary state may 
I«d te a fresh depression over the Rajputana region at the meeting 
Dlaoe of the fresh Arabian Sea monsoon air and the land air which is the 
tld and modified air from the Bay of Bengal. Such ^ depressmn, 
once again^ vigorous, has been found travelling westwards or north- 
westwar^is toT^a Sind wTiere tlie Mgli aaonntams of tko nortkWeTn 
frontier partially constrain it to mov* m a more northerly directio 
parallel to tlie line of mountains. Along with tke partially oonstramod 
movement of suck depressions on tke eastern «de of tke frontier kills 
tkere is often tke evidence of a portion of tke depression moving furtker 

jijBst'Svatds to Persia and eyen to 
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Tkese eastern depressions wken they are over north-west India inxliicd 
an inflow of the Arabian Sea monsoon current which because of its mois- 
ture content maintains the activity of the depressions wlierel)y cloxuly 
weather, stormy winds and rainfall occur over Sind and the extreme 
eastern section of the Mekran coast. Beyond the frontier lulls the 
depressions induce an inflow of westerly and northwesterly hot winds 
coming from Arabia, Persia and Iraq. These northwesterly winds being 
dry, the energy of depressions is not maintained, precipitatitKii usually 
associated with depressions become insignificant and only duststorrns 
occur over the Persian Gulf section and the west Mekram coast. Occa- 
sionally however rainfall occurs over the Northern hilly sections of 
Persia such as Meshed, Teheran and Ispahan dxie perhaps to tlie 
tration of Indian Monsoon Current on the North-eastern side of these 
eastern depressions passing through Persia. 

Sometimes an eastern depression moving westwards passes through 
Sind or Gujarat into the north Arabian Sea, off Mekran. These depras- 
sions cause heavy rain, rough seas, squally weather over the Pasni- 
Earachi section, light-passing showers, duststorrns, rough seas and 
squally weather up to the Gulf of Oman and thunderstorms over the 
hilly section of the Province of Oman west of Muscat. Over the 
Persian Gulf nothing but diiststorms occur even on such occasions. 

Arabian Sea Depressions . — ^Like those of the Bay of Bengal the 
Arabian Sea depressions and storms before and after the establishment 
of the monsoon have their origin at the places where the southwesterly 
monsoon current meets the northeasterly current, and duriu|]f the mon- 
soon period itself at the places where the fresh revival of the monsoon 
beg^ after a temporary period of withdrawal or inactivity. 

these depressions during the period before and after 
the estabhshment of the monsoon is far south near the equator ; these 
travel to higher latitudes moving in different directions and develop over 
the sea into tropical cyclones which really cotae under the weather (condi- 
tions oi the transition period where further mention will be made 

Ind2’°t'hir!.!° when the Arabian Sea monsoon is affecting 

^ intensity of the mmiBoon. It has 

ef +L after a temporary inactive monsoon period the revival 

of the monsoon generally occurs with waves of low pressure or depression 
movmg in advance. These monsoonal depression sb»enerally have their 
origin off the Bomba;]^ coast and show a tendency to move it/some north- 

orth-westerly direction ; these depressions may’ sometimeH break tin into 
secondaries enterino- India nenr „„ i i oieau up into 

arL they a?rnot'\to5g ^I^ougf t^Ser“^ 

the passage of these depressions into Persih”^^ Thund follow 

to occur over the hiUa of Oman region. Thunderstorms are Icnowii 

Durin. SEASON PERIODS. 

■depressions grldtiriofe May the western 

rneir importance because of their recession 
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to tiglier latitxides. Tlxe heating np of the air is effected under 
quieter wind conditions and consequently there is a general tendency 
for the formation of localised afternoon disturbances of tho conyeotional 
type such as thunderstorms, duststorms and bumpiness. When 
therefore the influence of a passing western disturbance, far away 
from the Persian ^ Gulf, synchronises in time with the maximum 
convectional conditions of the aftpernoon, sharp thunderstorms and squalls 
may occur at a station but a neighbouring station may not be affected 
at all. Occasional storms and depressions form in the Arabian Sea and 
move towards higher latitudes displacing the northeasterly winds by 
the south-westerly monsoon winds over the Arabian Sea and the Indian 
legions. These storms like the usual tropical cv(dones generally have 
a well-marked central region of bad weather. They do not aU move 
in the same direction, but they have a general tendency to north-west- 
^^rd movement and some of them reach far enough north to affect the 
Mekran coast. Because of the concentrated nature of the storm area 
a severe storm may be passing over a particular place without materially 
affecting the weather at neighbouring stations. 

^ Similarly during the months of September to November the monsoon 
winds begin to retreat towards the equator and the eastern depressions 
begin to get unimportant. Occasionally storms form in tbe Arabian 
Sea as the last efforts of the monsoon currents to keep themselves alive 
by encounters with the NE winds that begin to develop over land area. 
The western depressions of the winter period begin to show their exist- 
ence at higher latitudes with increasing tendency to reach lower lati- 
tudes. Here again the result is similar to the earlier transition period 
with the occurrence of sharp occasional localised disturbed weather 
without apparent orderly progress of weather from place to place. The 
Arabian Sea storms moving westward or north-westwards usually enter 
the south Arabian coast far away from the Mekran coast, but occasionally 
one^ or two have been found to reach the Gulf of Oman. During this 
period when the humid monsoon air is being gradually replaced by dry 
cold currents, and there is marked night cooling, dew and fog are fre- 
quently formed. 

The characteristics of thhse two periods are generally a mixture of 
those of summer and winter and except for scattered and localised dis- 
turbances which are very few in number, the weather condition is 
generally settled from tbe point of view of sea and Air Navigation. 

Amhian Sea Storms , — Unlike the Bay of Bengal which is surrounded 
on all three sides by observing stations and is frequented by ships taking 
different routes all over the 'Bay of Bengal, the Arabian sea is only 
represented on its eastern side by a number of observatories extending 
from Colombo up to Karachi. Until three years back there were veir 
few observing stations west of Karachi and practically none over the 
'Arabian Coast; there are also regions where ships seldom go. Conse- 
quently, it is not possible to make“an exhaustive study of all the storms 
and their full tracks. The tracks of all important storms Tip to the year 
1925 for which some data are available are given in the India Meteorolo- 
gical Publication Storms tracks in the Arabian Sea ^ by Dr, Normcmd 
It will be seen that the general direction of movement of these storms 
IS between north-westerly to westerly with occasional tendency to re- 
curve to north-east towards the west coast of India. ^ 


B 
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is a general fwlii’ig that the istorms iii tte 'Arabian Sea seMoni 
re;u*li du. Midiraii count but looking at the Jiisfory of previous knu'Wit 
one cam Bee iliut the iiimibev of oecaBioBs during which Arabia^- 
Sou stornis iuivo been near or have passed over the Mekian coast heuT 
r(»min,u‘iscui with the luuubet of storms that have entered the west coaStt. 
fil' liulia. or courHe it should be xuude cdear that the stoms generally ; 
loHo juu't ol‘ iludr iuiergy us they tnove to more northerly latitudes:, hut ; 
ttio s(a,ie ol' iho mm ujul'tlie strength and direction of upper air currents' 
which, coustitutc^ di,tliculties for sea and air navigation appear to Qontir' 

Widl-murktnL 

fn view of thc^ difficulty of generabsationa on meagre data and a® 

fctorniH of tho^ Arabiu,n Sea can be very destructive' a very brief 
Mif'mtioB of Urn dilfei’otii storms that have In^en known to affect the" 
lion biviwccui ..Karachi and entrance to Persian GiiH are given below^.. 
Idicro arc otlicrs wlu(‘h (um be cdaBsed as m;inor depressions of which’ 
a iV'W can I'dsri b'C tfuced moving towards th'C Mekran coast but no special 
irieiitirm of these a{ipearH necessary. 

I, drd Wcclc of April, 1847— Severe storm appears to have entered 
the litilf of Oman in the neigh bon rluKKl o:f Muscat with all the attendant' 
severe weather c,)f a t':ro|,iical cy'clone. 

May, l87,l™S'torrn in the And,){an Sea far from coast s^ppears 'ip^ 

hiive rau'Siicl ,inc.>d(,vrata souili-ivesterly gala and heavy sea an4 swell ove„r'' 
Mel .ran* 

-"Jlrd ' AVeek o:f dune, .1872— Severe storm gave easterly gale and 
rain along ilrc wliole coast westwards up to Oharhar. 

4.«-4lrd Woi'l 'of M"ay, lS8f>— Severe etorm appareB.tly entered 
coast near tlwaditr. liata tinavailable but rapid fall of pre'Ssure with 
istwiiiif iurfaca W’incls 'ocemrred at Karachi and 'Quetta. 

fn~2m1 'Week of dune, 1889-' Storm, moving westerly parallel to 

Mcltiiii immt |msii"ed Muscat on 10th where it caused considerable damage. 

Irtt Week nf J'tmc, 1890— moving north-westwards entered 

'Clwlf of Oman with heavy gale and rain s^qualls at Muscat and 3mh 

7.. 2inl Wcfdi of June, 1890 "Moderato storm travelled along the 

west mmi and Imtwecn 18tb to 22nd movmd parallel to the Mekran coast 
m sliown by the very low pressure 'Over .Task and Muscat. It is not known 
will, it ki,i"icrof W'catber it eauted along. the Mekran coast. 

8.. ™lrtt Week of June, 1898— SeTere storm moved due north along the? 
linn MnwcMt-rliisk and did conai durable clamage. , 

Weak of May, 1901— IL S. '' Sphinx ’ Rencountered north- > 

iMi'Ht' wind, tofm 11, at latitude 2&^ North and longitude hS'f East on 
i.hc a?c,rirng of the '3rd- XelegraphTOiter, Ormora, reported 
fttonii tlicrtbcm the morning of the 4^. Karacbr reported south-wfst 
»c\arc gala on the 4th and gale o.n tbf Muscat and Task sh<^^d by 
the nwctwil of wind Ijfoia east to w#t the movement of the stotm mm 

Ml tt'lt' tl 

lO.bw w^k 0f M»y> 

iulaud jw*t ea«<> of XfUraehi 
twrti-ofwt. Tfc© *tom iraa 
»!iUUHK«' aluMg U,H pwili W 
WtHdtlliHI' arOMt i>i ( Jl'UWWH., 


IJlC^nrSewro coacantoteB stenu passed | 
wiiW* raatAecI 60 milfts an. honi ^ 
vfeiy and cansed oottsadafaW® | 

t appaneatly did aot materially afact tke > 
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1902— Seyere concentrated storm. “ l^atriok 
li o^er pressure pf -36" whereas at the centre the fall 

and KaraoTii Inf" involved in the stem running between Bombay 

Earac^f Has Ormora e:s:periencmg SSW hurricane there and 

Sver?,+«T^ hurricane. This evidence indicates that the 

^ crossed the Mekran coast between Ormora and Pasni and 
Sdinst Aare caused very severe weatlier there. 

eentreTbmf+l^n^i-i^ had hurricane winds near its 

i f Gwadar on the ITth morning. .Jt was a 

W it affects of mformation it is difficult to say 

now It affected the Mekran coast. It is stated that it did not materiallv 

Sn^stnt f there trnio£S 

station between Karachi and Jask, Karachi showed easterly winds ant 
Jask and Muscat slight fall of pressure. C'letcrry wffitis, amt 

»alfow K.T[fm 190T-Seyere storm gave 76 miles per hour 

^ 14 —0^ WPAt Karachi moving northwards. 

"j Week of June, 1907— Storm over extreme northeast Arabian 
Sea caused severe weather over Sind and Mekran coasts. 

September, 1926-Moderate storm gave very bad 

M.b.r coal"*''” '>»'> «“>« »* a? S 

ward^LI?'! “/ tSf*’”''"’ ;? 28 -TV >t«m aortliwcst 

• j ®'^d at the same time causing rouirb seas nn/1 a+r^iio. 

winds off Muscat and the bead of the Persian S This fact alZ 

SSc?t?8^the SrTS Muscat and .Task and interior PewiI 

indmates^tlie entry of the depression into Persia by the 21st. 

movb;7^Tv«.+n ®! |fo^®»ker, 192:9— A storm entered as a depression 
paying imfthwestwards into Persia through Oman region It save 
FWpread ram from Karachi to Gulf of Oman, 1?^ If ^scat Dif 

10. PREVALENT IDEAS OF THE WEATHER, 

«oIl^fi<«i of disjointed weather information without the aid of 
inW^l^f^ bas^ on sjMptic observations and also coniicting ideas 
mdi^ted by special local terms always tend to mas-nify the 

S 5* "It ^ tk. pcopii 

alarm at the vagaries of weather fliers 4!a„ II ' T sense^ ot 

published in the V^roinr, ^ fay the ebapteit on weather 

lha most valuable t »Bec- 

1^*50 and ‘hoiir ofenamfi^S'^^O GM 

WOUkl be, .wwsed’if a rsaUr JS ^ 1 ®”!S? f eeiier like myself 
mentwy that thire we I 

stay aad Boae of theni were ^Hown dbwa^ ^Hr^'^n^t+v' people 

morning to indicate that there had b^n high wfnds overSt.’^ 

‘ . I H.2 
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iion of tke experiences of local people and of tLe mariners sailing over 
the section between Persian Gulf to Karachi. This chapter may pro- 
fitably be read for a better understanding of the significance of the 
remarks that now follow, 

Shamal . — Over the Persian Gulf and Mekran people give the name 
Shamal to any kind of northwesterly winds which may either be the 
normal wind or be of gale force associated with depressions. There is 
also a tendency among some people, generally foreigners, to restrict the 
name Shamal to abnormal wind forces associated with disturbed 
weather. Terms like strong, moderate and light shamals are also used, 
This indefiniteness in the use of the word is noticeable in the description 
of winds in the Persian Gulf Pilot. The Shamals can be classified under 
three different types. 


Prom what has been said already about the characteristics of 
western disturbances it will be seen that those winter Shamals, which 
are described as coming suddenly, sometimes associated with thunder- 
storm and rain, are the squalls characteristic of the passage of cold 
fronts behind a depression. These northwesterly squalls come with 
reversal of wind direction and bring about thunderstorms and rain,, 
which pass off rapidly; and dry cool weather with good visibility gener- 
ally prevails afterwards. These northwesterly squalls are associated, 
in the usual way, with rise of barometric pressure and the worst weather 
occurs soon after the beginning. The time of occurrence of squally 
shamals is dependent on the progress of the winter depressions and as 
such^ these may reach any particular station at any time during day 
or night. On an average a well-marked squally shamal in its eastward 
march through the Persian Gulf reaches Task in about 24 to 48 hours 
from the head of the Gulf and then if it continues to remain effective 
takes another 24 to 36 hours to reach Karachi. These squally shamals 
are northwesterly over the western half of the Gtilf and are more Westerly 
towards the eastern half and Mekran coast. 


At individual stations and over ships at sea th© warning for shamal 
of this type will be the falling tendency of barometer a day or two 
previously but not at the time, rise of temperature with southeasterly 
to southwesterly winds, and cloudiness changing from high clouds to 
low clouds. The indications from clouds though generally satisfactory 
over land stations is not very satisfactory over the sea where as already 
mentioned there may not he much cloud during the warm sector sta^e 
squaUy^X^^ immediately precedes the appearance of 


northwesterly wind described as sbamal 
lasting for a longer period, sometimes up to a week, with strongest winds 
towards the middle of their ^existence are not usually the depressional 
shamals of the winter months. This type of shamal occurs dLing the 
summer months due to the intensification of seasonal low pressure areas 
over the region Pemian Gulf to If. W. India as desc?iSd earHer 
These shamals occasmnally nse to gale force gradually, not hv a sauall 
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Serably, but sire scarcely ever associated witli thunderstorms or sudden 
squalls. 

The third type of shamal described as blowing over the Gulf for 
9 months of the year and the so-called 40 days’ shamal are nothing but 
the normal prevailing winds over the Gulf. 

It will therefore be seen that a general description of the harmless 
type of normal wind with the boisterous winter squalls is liable to give 
the impression that bad weather lasts almost the whole year whereas 
only a few really bad shamals of the line squall type occur during the 
winter months and give reasonable notice of their approach. 

KauB und SuJiaili . — Local people give the name Kaus to south- 
easterly or easterly winds and Suhaili to southwesterly winds. 

During summer near the entrance to the Persian Gulf and over the 
west of the Mekran coast southwesterly to easterly breezes are quite 
normal and being part of the deflected monsoon current are generally 
humid and occasionally cause cloudiness. During winter however these 
winds usually precede the depressions and secondaries. 

Prom the description of western disturbances given earlier it will 
be seen that Kaus and Suhaili, stated to be associated with the appear - 
ance of cloud and warm moist gloomy weather and falling barometer, 
represent the advancing warm front stage of the depression. The winds 
gradually strengthen and the weather also gets gloomier with rain or 
passing drizzle but the disturbed weather is of a milder type than those 
of squally shamals. 

Winter Kaus or Suhaili, unlike Shamals, are strongest towards the 
end of their existence and occasionally attain gale force after blowing as 
moderate to fresh breeze for at least 12 hours previously. Wet and 
cloudy weather during Kaus and Snhaili inay last for a prolonged period 
and. is generally followed by squally shamals. 

Although a Kaus heralds the approach of a winter depression, the 
depression may be following a course well away from the point of 
observation, and a gentle southeasterly wind or a Kaus may then fad© 
away without attaining gale force or attendant bad weather. 

Confusion of thought in the use of the term Kaus is similar to that 
of Shamal but this is less important from the practical point of view. 

Jff'ashi. — The local name for northeasterly winds is Nashi* During 
winter, over the entrance to the Persian Gulf and the Mekran coast the 
northeasterly is the normal wind circulating roxind the tongue of central 
Asian anti-cyclone projecting into Persia. Sometimes however with 
the approach of a western depression the existing anticyclonio wind 
circulations over Lower Persia get intensified and these freshened 
northeasterlies produce secondary disturbances with the on-coming 
southeasterlies causing cloudy weather and rain over hilly regions in the 
neighbourhood. It therefore happens that sometimes with the approach 
of a disturbance near Bushire cloudy weather with rain is also associated 
with northeasterly winds over Henjam-Lingeh region. These disturb- 
ances are generally of minor importance ana quite localised. 

Winter ^Depressions . — Some mariners' express the idea that in 
the Persian Gulf, storms appear to cross and recross the Gulf and affect 
®nce the Persian Coast, next the Arabian Coast and again the Persian 



C^t aiiii'80 on. This ®art of currsnt belief about tbo peeuliai? behaviour 

Gj, me clepressiotLs is due to the general impression, that tropical 
wath _ well'iuw'ked. ceut^ces 'cause deBtructioU ovel’ a narrow belt alGlig 
the lum of passage el the centre' of the storm, The deep depressions of 
the I ersian Gulf unlike tropical storms have clestructive weather along 
the extended line described as the cold front which can extend to many; 
hundi'ea miLles m lengtli. It is such a well-marked squall line wliich 
Persian Gulf, gives bad weather simultaneously 
the I etsiaii hnd tne Arabian side of the Gulf. ISecause the coasts are 
gCheMly very tiiinly populated with jvidely scattered villages one hears 
01 a storm now aftieCting Bushire on the Persian side then Bahrein on 
tM Atabinn n'gnin Lingeh on the Bcfsian side, th'en O'man ^region, 

once again t!i% Berfeiait side thereby creating the impression of 

an 'OMillaling •croMing 'Ond 'reemssing the Gulf a number ui times. 

Sldf*fiii.--~Thete ie n generd feeling of immunity of 
Ae region from storms of the Arabian Sea. These etorms are 
of the concentrntod type and as the inhabitated placee over Mekran 
are widely scattenod Between t'^o such places the worst of the Storm 
may pass tonoticed* With the recent organisation of meteorological 
services over these regions including the co-operation of the Captains of 
selected steamers it is hoped that more details will be available in a 
few years’ time*. lu the meantime, the seaplaneB that may be iying 
over the Oman reg-ion and follow the Muscat to Karachi route should not 
neglect to obtaim information about the Arabian Sea storms. In an 
earlier chapter known storms have been briefly mentioned. 

11. soms eHIHERAt. IiOCJAL CHARACTEEISTlCS, 

Fog in the early morning lasting for about 1 or 2 hours and increased 
cloudiness during summer is more frequent in the neighbourhood of 
Gwadar as this region is at the transitional zone between the main 
monsoon and defleotod mon^ion currents. 

Bust hnte is more frequent on the Arabian side of the Persian Gulf 
as the land winds can easily carry sand and dust from the Arabian 
desert. 

Thunderstorms in. the neighbourhood of Muscat and Lingeh-Henjam 
can often be observed from the station but may hot occur actually at the 
stations. This ' is iSeoause’^of the rugged and hilly country* in the 
immediate neighbourhood. 

Strong wiuds, rough sens and cloudy weather are encountered more 
frequently over the Gulf of Oman region than over other sefiionsit 
Thii is the ueuul e#ect' produced over straits bounded on either side 
by imM und ie known to occur, for Instance, over the Gulf of 'Mannar 
between In diu Uni. 'Ooylon. 

l^ear Gwadur w^estern disturbances have a tendency .to move 'along 
the line of Mountains of the north-western frontier wiii' ;changed a^is 
and also to brouh up into parts. ^ There Is therefore a tendency for fro-* 
longation of disturbed weather in the neighbourhood of Gwadar, 

Bampimess appears ^io be greatest ovCr Jhe :Omau ' 'region ^ 

most frequent 'westerly a^ easterly winds over this region "'htew directly 
at right anghos ^to the line of . hills runUiug north lb tMm% 
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fiDnsideraUe vertical convection. Over the JPersian, Gnif away from 
the coasts, bumps are very infrequent. 

Haze throughout the day is often caused during summer months 
without appreciable dust or fog along coastal districts. This is perhaps 
due to the presence of salt particles in the atmosphexe which absorb 
moisture even when the humidity falls down to 70 or 80 per cent. The 
phenomenon is of the salt ha^e type and visibility under these conditions 
generally remains between 4 to tl iniles, the poorer visibility is generally 
towards the sea and in the mornings. This type of haze has also the 
characteristics of wet fog and a certain amount of confusion occurs in 
describing the two phenomena. 

Muscat being on the eastern side of the hills, depressional rainfall 
associated with cold fronts coming from the west appears to arrive 
delayed by about a day. This is perhaps due to the dynamical heating 
of the cdd air mass on its descent down the hills after crossing the 
Oman region and the consequent evaporation of clouds in the early 
stages. This situation of Muscat is also responsible perhaps for the 
higher average temperatures there as compared to the average over the 
Gulf. 

The difeclicn of land and sea bi^eezea are dependent on the trend of 
the coast line. Consequently the land breeze which starts after mid- 
kiight from off the land and the sea breeze from off the sea some time in 
the afternoon have different directions at different places. 

Prom the pilot balloon observations over Iraq and at Bahrein it is 
noticed that with the approach of western depressions the southerly to 
easterly air currents forming the warm sector often extend up to 
10,000 ft. from the ground level; occasionally however the depth of this 
warm air current reaches tip io 5,000 feet above ground, while higher 
up normal northwesterly winds pfevaiL As the cold air mass finally 
replaces all the warm air, the depth of the latter current determines 
approximately the height up to which marked vertical convection 
characteristic of the interaction between discontinuous air masses can, 
extend. Duststorms and bumpiness have been known to extend up to 
10,000 feet and often the attempts of pilots to escape the effects of a 
depression by flying up to 10,000 feet over these regions have not 
resulted in any marked advantage to them. 

Thefe is so far very little information regarding temperature |ap6 
rate in the upper air. There is however some reason to believe ffpfe, llie 
records of a few temperature ^measiiremetits bf the tipper air at l^afachi 
and the results of pilot hallooh avScents at Gwadaf and Muscat that during 
monsoon months there is a sharp temperature inversion laySr beginning 
from April and lasting till October over Karachi to Omaft’sebtion. The 
height of the inversion layer varies from 1,000 to 4,000 feet with thfe 
maximum height occurring in July and August near Karachi, thesb 
heights falling off rapidly towards Mebran. This is quite distinct ffbAi 
the ■■.inversion effects of the early mornings during winter 'iiointihs.'" 

m StrilMARY OF MOXfHJiY MBTEOfeOItOeiC^^ 

. CONDITIONS. 

n® summary gma Mow is on all ttTail&bl* iafolfSaiiott. 

The averageg^ g|nd extreme values of 'Certtin available meiteurological date, 
of stations like Bushire, Jask, Muscat, Pasni and Bahrein that have 
been in existence for different periods have been used in the summary ; 
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COEsatjiienily gome of the instrumental data- do not a^ree with those 
given in the tables at the end. 

January.— ‘On an average six western depressions affect the area 
and all bad weather is associated with these. Over the Persian Gnlf 
the number of wet days varies from 8 at the head of the Gnlf to 3 over 
the eastern section and the Arabian Coasts whereas from the Gnlf of Oman 
to Karachi the number gradually decreases from 3 to 1 ; out of these^, 

1 or 2 occasions are associated with thunderstorm with very occasional 
occurrence of hail. There are 2 to 4 days when winds are squally, and 
*are generally associated with sharp reversal of strong winds and gales 
characteristic of the passage of cold fronts; duststorms generally occur 
over Mekran on these occasions. These winds are associated with rough 
seas and heavy swell over the Persian Gnlf and the Gnlf of Oman and 
occasionally on Mekran. 

It is the coldest month of the year when the mean minimum tem- 
perature varies from 50^ to 66° and the maximum from 63° to 78°, the 
lowest minimum temperature recorded being 31°. 

The highest monthly average rainfall of the year occurs over the 
eastern half of the Persian Gulf and west Mekran ; over the east Mekran 
it is the highest winter rainfall period. Over the western section 
of the Persian Gulf total rainfall amount begins to decrease. The 
average total rainfall for the month varies from 2*89'' at Bushire to 
0*45'^ at Karachi; these figures are based on 52 years records. There is 
no year without rain at Bushire, the lowest number of rainy days being 
3 and highest 13, whereas Jask may be rainless once in 5 years, Muscat 
once in 20 years, Pasni once in 10 years and Karachi in about half the 
number of years. 

Only 20 per cent, of the days are cloudless over the Persian Gulf 
and 50 per cent, over Mekran. Eelative humidity over the Gulf is about 
80 per cent, with small diurnal variation and equally with February 
the relative humidity is the highest during the year. The humidity 
shows marked diurnal variation over Mekran and averages 60 per cenh 
with lowest values up to 40 per cent, towards Karachi. Visibility is 
generally good except during showers and duststorms whose frequency | 
of occurrence has already been given. Average va<;riation of air density j 
over the Tvhole section taking diurnal variation into consideration is | 
the ear to. 1,245 gms. per cubic metre and is the highest during ! 

T ^hen there is no western depression the wind is generally calm or I 
light in the early mornings and late in the evenings and shows welh i 
marked land and sea breeze effect. Otherwise moderate to stronir 
westerly to northerly and easterly to southerly winds alternate over the ^ 
Gulf irrespective of the time of the day or night. It is because of this | 
^at^the month is described as one with either too little or too much | 

Up to 1,500 feet ^ove ground, there are about 30 to 40 per cent. ! 
occasions of winds with ^ easterly components between NE and SE and ! 

occasions with westerly components between SW and WW ' 
I^rcentage occasions of easterly components j 
decrease, till at 10,000 feet above sea level easterly cdmpohehta are met i 
witn on ID per cent, occasions and strong w’-esterly td noxthwesterly I 
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February* — The general cliaracteristicsj ot tliis moiitii are siniikr 
to those of January. In most years the lowest minimum temperature 
of the year is attained during this month and occasionally the total rain- 
fall exceeds that of J anuary although, on an average, the temperature of 
this month is higher and rainfall less than in January. On the other 
hand during this month mc^e western depressions, on an average 8, can 
be traced influencing the weather and the month can be considered more 
windy and boisterous over the Gulf, formally however the western 
depressions attain their most southerly course and begin to recede to 
northerly latitudes after the middle of the month. 

The average total rainfall varies from l‘8e3'' at Bushire to 0*39'^ at 
Drigh Road. About 40 to 60 per cent, of the days are cloudless through- 
out the whole region. x\verage air density varies between 1,165 to 
1,235 gins, per cubic metre. The lowest recorded minimum tempera- 
ture is 31^F. 

March* — Over the Persian Gulf the weather rapidly improves to 
generally fine and clear but eastwards over Mekran to Karachi it begins 
to get dusty. 

On an average 6 western depressions taking a more northerly course 
pass through Persia and except very occasionally the strength of 
squalls, intensity of rainfall and rough seas are much less marked than 
those of the previous month. Rainfall generally of the thunderstorm 
type occurs on 1 to 3 days and during intermittent years, giving the 
average total amount of 0*85'' at Bushire and decreasing eastwards to 
0*28^' at Karachi. There are a few occasions when thunder and lightning 
at stations do not result in any rainfall. On 2 to 4 days strong squally 
winds prevail occasionally attaining gale force ; of these 1 or 2 over 
the Gulf of Oman to Karachi develop into duststorm causing dusthaze for 
2 to 4 days. The sea is moderate to rough during the squally periods. 

Mean maximum and minimum temperatures vary from 72^ to 86® 
and 58® to 72® respectively, the highest maximum and the lowest mini- 
mum on record being 105® and 42®. 50 to 80 per cent, days are cloud- 

less. Humidity varies between 60 and 70 per cent. The air density 
varies between 1,150 and 1,225 gms. per cubic metre over the whole 
section. 

Early mornings for an hour before and after sunrise are sometimes 
foggy or misty from the Gulf of Oman to Karachi but only two to four 
mornings with thick fog are reported. Towards the latter half of the 
month dust begins to be blown about by moderately strong winds during 
day. Consequently the visibility condition is only fair to good in 
general over Mekran and the Arabian side of the Persian Gulf; over 
the Persian side it is however good. 

Land and sea breeze effect is noticeable over the Gulf but generally 
fades over Mekran; the predominating winds are light to moderate 
northerly to nothwesterly over western half or the Gulf, westerly or 
southwesterly over Mekran coast. 

The predominating upper wind at lower levels up to 1,500 feet are 
northerly to northwesterly over the Gulf and northwesterly to westerly 
over Mekran with about *20 per cent, occasions of winds with easterly 
components. Higher up to about 10,000 feet the prevailing winds are 
westerly to southwesterly over the Gulf and northwesterly to westerly 
Over Mekran. 
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Spfil * TKe western depressions recede ftirther north ancl summer 
wnditioBS begin to appear, so that this is the last month Otf winter rains 
and is the beginning of the strong wind period of the summer type. 
About once in 3 j^ears rainfall associated with thunderstorms occur and 
average rainfall waries from 0*44'' at Bushire to 0-14^^ at Karaclii. Biist- 
stoilns may be expected over the whole section. A severe storm from the 
Arabian Sea is known to have passed over Muscat into the Gulf of Oman 
inl84t. 

Mean maximum and minimum temperatures vary from 81^ to 91^ and 
67^ to 79^, the highest recorded maximum being 105® and the lowest 
minimum 50®. 

The number of cloudless days vary from 50 to 90 per cent., and over- 
cast skies are practically unknown. Humidity varies from 57 to 83 per 
cent. Visibility condition except in occasional years is only fail* to good 
on account of dusthaze which generally lasts a few days even after the 
sub«idenee of the strong winds associated with duststorms. Moderate to 
rough seas occur over the Gulf up to Jask on 10 to 15 per cent, of the 
days simultaneously with squalls and duststorms on land and elsewhere 
the sea is generally smooth or slight. Air density varies between 1,135 
and 1,190 gms. per cubic metre. 


Land and sea breeze effect vanishes over east Mekran Where SW 
to W light to moderate winds prevail; near Karachi strong wind may 
b© expected on 8 days. Elsewhere the conditions are generally similar 
to March* 


The Upper vt^inds over the Arabian side of the Gulf are very variable 
at all heights up to 10^000 feet, northerly to northwesterly being more 
frequent at lower levels and southerly to southwesterly at higher levels. 
Elsewhere over the Gulf the predominating wind is northerly to north* 
westerly at higher levels. Over Mekran Ihe predominating winds are 
westerly to northwesterly, the easterly components in the upper winds 
become negligible except on about 20 per cent, occasions at hifrher alti- 


May.— The temperature rises over the whole section and the second 
half of this month along with ffrst half of the next is the hottest period 
of the year otef east Mekran. This is also tli§ most windy amd dusty 
month over east Mekran. Arabian Sea Storms and depressions begin to 
affect Mekran. Four tropical storms of the Arabian sea are so far 
known to have entered Mekran and Sind coasts during the last 60 years. 

Mean maximum and minimum temperatures vary from 90® to 95® 
respectively; the highest maximum on record being 
112®. The month is practically dry with possibility of occasional con- 
yectional ram of small amount once in 10 years. Over the Persian Gulf 
duststorms occur oi ^ ' 

Over the Gulf about 
about 60 per cent, 
increase, only 40 pei 
of 70 to 80 per cent, 
cubic metre. I'he vii 
and is slightly worse 
S to 5 days over the 
morning fog may alsc 


11 or ^ aajs and over Mekran on 2 to 6 days. 
80 per cent, days are cloudless and the humidity is' 
Over east Mekran cloudiness and humidity both 
* being cloudless with average humidity 

Air density varies between IJIS to I,l70 M-s. pe^ 
sihility condition is decidedly the Worst oven Mekran 
than that of April oter the Gulf; dusthaze odouts on 
Gulf and on 6 to 10 days over east Mefcnan, and 
) occur on 2 days. " • 
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Surface winds Modetate to Strong westerly and soiitliwesterly oret 
Mekran, light Tariable between southwesterly and southwesterly 
over west Mekran and Oman. Over the Persian Gulf, light winds, nortt- 
westeiiy to northeasterly over the Arabian side, and northwesterly to 
soutk Westerly on the Persian side, predominate with persistence of land 
^nd sea breeze effects. 

The npper winds over Mekran are predominatingly westerly at loweit 
levels and westerly to northwesterly at higher levels with about 30 
per oent. eatlterly components occurring over the Persian coast of the 
Gulf of Oman. Oyer the Persian Gulf the prevailing upper winds 
are northerly to northwesterly at lower heights and westerly to north- 
WeetBrly higher up, with about 20 per cent, occasions of easterly com- 
ponents over the Arabian side of the Gulf. 

Storms and depressions of the Arabian Sea bring in monsoon 
eOticiitions over Mekran and Oman and the intense heat gets moderated 
towards the end of the month. 8 storms are known to have caused very 
tougli Weather during the last 50 years. The eastein depressions cause 
rainfall of the thunderstorm type varying from at Karachi to 

0‘04'' at Jask with an average of one wet day a year over east Mekran 
and one in 5 years westwards. The Persian Gulf remains dry. 

This is the hottest month over the section from Muscat-Gwadar to 
Karachi. The average maxiniuin and minimum temperatures vary from 
97^ to 9P and 80^ to 88^ respectively, the highest maxilnum recorded 
being 

Rough seas and heavy southerly swell appear over east Mekran and 
occneionally reach the Gulf of Oman along with squalls. Over the 
Persian Gulf strong northwesterly Winds cause duststorm on 2 to 5 days. 

Cloudless days are rare over the Karaohi-Gwadar section. During 
the first half of the month convectional clouds appear in the afternoon 
and during the latter half fracto-stratus scuds move eastwards. Over the 
3?er!Sian Gulf 70 to 90 per cent, days are cloudless. Humidity Varied 
from 60 to 85 per cent, with only small variation between day and night. 
AiV density varies between 1,100 to 1,150 gnis* per cubic metre. 

T^oggy weather apparently due to salt haze occasionally occurs over 
the Guit and unlike Winter fogs lasts many hours,- occasionally it hai 
been, known to last till the afternoon. There is also a marked deicriora^ 
tion of visibility over the whole section due to dust in the atmUipEere. 
Yisibility is therefore fair to poor. On 5 to 10 occasions the visibility 
is bad, that is below 4 on scale. 

The winds are generally stronger than in May. The surface winds 
ars westerly to southwesterly over east Mekran, southerly to easterly 
over west Mekran and. Oman and northwesterly to northerly over the 
weEtern half of the Gulf. 

The upper winds at lower levels are westerly between Ormora and 
Itarnchi, westerly to southwesterly with about 30 to 40 pir "cent. 
southerly to'.haiterly components -over West Mekran and northerly to 
northwesterly ^oVer the Gulf ; but with increasing height mostly change 
to northweitefly to northeasterly at 10,000 feet* Over the Arabian 
Bide uf the Weattrn section of the Gulf gales in thei upper air and strong 
BUrfnce w.indB aiJB very frequent whereas on' the PerS'ian side 'Of the 
eastern section^ of the Gulf the winds are generally light and variable* 
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July* — Tlie monsoon winds get establislied over east Mekran and 
Oman where wind and temperatures are generally moderate. On an 
average about 2 eastern depressions aifect the area. 

Hainfall sometimes associated with thunderstorms occurs on 4 days 
near Karachi and falls off to 1 towards Gwadar. The average rainfall at 
Karachi is 2*69^' but rapidly falls off westwards, till at Muscat it is only 
0-02^', the Persian Gulf being rainless. It is the rainiest month at 
Karachi where the number of wet days may be as large as 11, rainless 
years being very infrequent. Over the Gulf strong winds cause dust- 
storms on 2 to 7 days the maximum number occurring over the western 
half. Moderate to "rough seas occur with a few quiet days over easit 
Mekran coast but rough seas occur on only 20 per cent, occasions over 
the Persian Gulf. 

The average maximum and minimum temperatures vary from 91® to 
100® and 79® to 86® respectively ; the highest recorded maximum being 
112® and the lowest minimum 69®. During this month the air density 
attains its lowest value for the year and varies between 1,100 and 1,150 
gms. per cubic metre. 

Humidity varies between 80 and 90 per cent, from Pasni to Karachi 
and is about 70 per cent, over the rest of the section. Over the Persian 
Gulf and northern side of the Gulf of Oman skies are cloudless on 80 to 
90 per cent, occasions; eastwards cloudiness increases and between Gwadar 
and Karachi clear skies seldom occur. 

Misty and hazy conditions prevail over the coastal areas in the early 
mornings and the visiblity conditions are almost similar to June. But 
the atmosphere begins to get clearer over the section Gwadar to Karachi 
where the visibility is generally fair. 

The surface and upper winds are similar to those of June. 

August* — The month is similar to July over Mekran but the weather 
is in general milder. Over the Persian Gulf this is the hottest month of 
the year with lighter winds, occasionally very humid and oppressive. 
Two to three eastern depressions affect the area. 

Rainfall occurs on about 5 days at Karachi with an average total of 
1*85'', it decreases rapidly westwards till the total amount becomes negli- 
gible beyond Gwadar. Over the Gulf of Oman including Jask and 
Muscat rainfall may be expected once in 5 years. Dry weather prevails 
over the Gulf. 

The mean maximum and minimum temperatures yary fr 98® to 87^ 
and 75® to 85®, the highest recorded maximum being 115®. 

Humidity is about 70 to 80 per cent. The month is slightly more 
cloudy over Mekran than July. Rough seas are infrequent everywhere. 
The air density varies between 1,105 and 1,160 gms. per cubic metre. 

Visibility conditions distinctly improve. Except over the Arabian 
side of the Gulf where some haze persists, the visibility is everywhere 
fair to good — only 1 to 3 days of poor visibility may occur over the Gulf. 

The surface and upper winds show the same characteristics as those 
of July but with marked decrease of velocity. Surface winds are westerly 
to southwesterly over east Mekran and between southerly and easterly 
over west Mekran and Oman. Over the eastern half of the Gulf easterly 
to northeasterly and over the western half northerly to westerly winds 
prevail. 
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Upper winds at lower levels near Karachi are almost wholly westerly 
and over Oman and Mekran southwesterly to southeasterly but change 
to northerly or northeasterly at higher levels. Over the Gulf the 
upper winds are northerly to northwesterly at lower levels but show some 
40 per cent, occasions of northeasterly to southeasterly winds at higher 
levels. 

September . — Temperature begins to fall over the Persian Gulf; 
but shows a slight rise over the Mekran coast on account of the receding 
monsoon whose influence comes to an end during this month. 

About two eastern depressions cause rain in the neighbourhood of 
Karachi and duststorms or squalls up to the Gulf during intermittent 
years. The average number of rainy days at Karachi is 1 to 2 and falls 
to nil at Pasni, the Persian Gulf remaining rainless. Occasionally in 
some years, towards the end of the month, a western disturbance moving 
eastwards induces a dxiststorm over the Gulf with dusthaze lasting for 
2 to 3 days. 

The average maximum and minimum temperatures vary from 88® to 
94® and 71® to 82® respectively. Humidity varies from 70 to 80 per cent, 
throughout. The number of cloudless days increases to 40 per cent, over 
east Mekran and the Persian Gulf remains mostly cloudless. The dust- 
haze conditions are less marked but morning fog occurs on about 1 to 3 
days lasting for short periods and dew also begins to fall. The visibility 
is good on 60 to 90 per cent, occasions. Air density varies between 
1,105 and 1,177 gms. per cubic metre. The sea is generally smooth or 
slight over the whole section except occasionally when eastern or Arabian 
Sea depression give moderate to rough seas ofl the Mekran coast and 
the Gulf of Oman. 

The characteristics of surface and upper winds remain the same as in 
August but the winds are generally lighter. The change of westerly or 
northwesterly at lower levels to northerly or northeasterly components 
at higher levels over Mekran and the extreme eastern section of the 
Gulf is almost complete. The western side of the Gulf shows northerly 
to westerly winds. 

October.— Th.Q month is generally fine, clear and dry. The western' 
disturbances as in the month of April begin to affect north Iraq and 
Persia; occasionally one or two affect this section from the Persian 
Gulf to the Gulf of Oman causing sharp thunderstorm type of rain 
about once in 5 years. Occasionally Arabian Sea depressions or eastern 
depressions moving north-westwards affect Mekran and the Gulf of Oman 
and cause duststorms and (Cloudy and thundery weather with some rain 
near Karachi. East of Task there is no appreciable rain but thundery 
weather is occasionally met with. 

The mean maximum and minimum temperatures vary from 88® to 
94® and 65® to 75® ; the highest maximum and lowest minimum recorded 
being 106® and 51® respectively. There are practically no overcast days 
and cloudless skies occur on 60 to 90 per cent, occasions. Air density 
varies from 1,130 to 1,190 gms. per cubic metre. 

Yisibility is good except towards early morning and late in the 
evening when a certain amount of haze towards the sea decreases the visi- 
bility to below 7 on scale. Over Mekran morning fog may occur on 6 
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qxk i d^ys to to average* Heavy clew also occurs 

Tke surface winds are generally ligkt. Land and sea breeze is wellr 
Marked o^er the Qnlf , The upper winds are light to variable, 

i^ropi the fJnlf of Oman to Karachi below 6,0tK) feet westevly cjoiaponents 
are frequent, and easterly components above. Over the Persian ^i|lf 
to northwesterly winds predominate. 

, , ,,, M^'^ember , — -Temperatures are distinctly lower, the westerly wind® 
near Karachi lose their importanee aixd western disturhances begin to 
influence the weather over the extreme western half of the Gulf, other- 
wise the month is similar to October. The mean maximum and minimum 
temperatures varjr froin 78^ to 87^ tod 62^ to 74^ ; the highest maximum 
TOd the lowest mmimnni recorded being 97^ and 42® respectively. 

About flvo we®t©rn depressions have been traced but only two towards 
the end ol th® month may cause thundorstorins, dusts fcorms and squalls 
mostly over the western half of the Persian Gulf. Besides these one or 
twci eifcstern depressions or occasional Arabian Sea storms moving north- 
westwards are known to affect the Mekran and Oman sections causing 
thunderstorms, rough seas and squally weather. Over the Gulf rainfalt 
may occur on .1 to 3 days during intermittent years with as many as ft 
wet days at Bushire in certain years. The average rainfall amount varies 
from lfl4^ at Bushire to 0^07'' at Karachi. 

Humidity varies from 60 to 70 per cent. Visibility is almost in- 
variably good. Air density varies between 1,150 and 1,215 gms. per cubic 
motre. Fog is sometimes encouri,tered over the Mekran coast in the 
mormpg. 

The surface winds are calm or light with definite land and sea breezp 
effect. The upper winds are very variable and practically every direc- 
tion is represented at all heights. 

jPepe^b§T .- — ^Ahout 6 western depressions influence the weather 
over the aWa giving the highest average rainfali ever the Western sec- 
tion of the FersiTO Arabian depressions are unknown. On 

an average two thunderstorms are met with and squalls of gale force 
with sharp reversal of wind from SE to NW are associated with these. 
Seas also become rough atrd heavy swell appmrs on such occasinna. 

The average number cf w^ days is- 6 at BuAir® decrearing eastwairdi: 
to 1 at Karachi. ‘Average rainfall varies fiTOa 3*16^ at Bushire to 
p-15'' at harachi. Once m ten years may he rainleM, tod- 

^%rachi to'Ce in three years-,, ' ' 

The average maximum and minimum temperatures va^ from 67® to 
78® and 5x3® to 63® respectively, the lowest recorded minimum being 
37®. Cloudless days vary from 49 to 60 per cent, with about 10 
cent, overcast days. Humidity varies from 60 to 80 percent. Vieifeility 
is good except during rain and morning fog which occasionally occurs 
near the head of the .Persian Gulf. 

Surface winds are NE over Mekran and the Gulf of Oman and north- 
westerly over the Persian Gulf with well-marked land ^nd sea breeze 
effect. • 

Upper winds by about 10,000 feet are generally westerly to nqrth- 
Vesterfy but at lower heights easterly and southm'% components are 
frequem? over 'the, jwhaje section;. .On any particular d®y^ the winds 
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1)6 in opposite directions over different sections, tlie reversal of wind 
a place will in such cases occur with, a squall of the cold front type. 
The northwesterly squall which follows the southeasterly is generally 
more severe. These squalls are short lived and in these the wind force 
may sometimes exceed 40 m.p.h. with considerable vertical convection^ 


13. CLrMATOtO0lCAL TABLES. 

In tables 1 to 12 monthly mean values of vari^s^ Meteorological 
elements together with the frequency of wind and adverse weather for 
all reporting stations between Bushire and Karachi have been included. 
It must, however, be pointed oiit that these mean values are only based 
on two to three years data that are now available after the re-organisation, 
and extension of the observatories. The tables give a general idea of 
the comparative meteorological conditions likely to he met with from, 
month to month and from place to place over the whole section. 

Except those under columns 5 to 8, 33, and 51 to 56 the tables refer 
to 0400 and 1400 GMT observations for all stations. Tw'o values are 
entered against every column; the top entries for a particular station 
refer to 0400 GMT observations and the bottom ones to 1400 GMT obser- 
Rations. 

In column 2 the atmospheric pressure is given in inches of mercury 
at station level. If desired the values can be reduced to sea level by 
applying a correction of +‘001^-^ for every one foot of elevation of tk# 
barometer above sea level; the elevations have therefore been given in 
column 1. Vapour tension in column H has the same unit as cmumn 2’.. 

The temperatures in columns 3 to 8 are in ®F, as obtained from thermo^-^ 
meters 4 feet above ground exposed i^ Stevenson Screens, 

The cloud data in columns 12 to 17 refer to clouds of all IdndSi 
taken together, whereas columns "18 to 22 show the statistics of low clouds 
only (stratus, cumulo-nimbus, cxxmulus, nimbus and strato-cumulus) ; 
amounts are given in tenths of sky covered. 

The rainfall amounts in columns 23 and 25 are given in inches. The 
number of rainy days in column 24 represents the number of days when 
rainfall reported is ()\1Q'' or more. 

Visibility data in columns 26 to 28 have been shown under three 
divisions, bad, fair and good represented by figures 0 — 3, 4--6 and 7 — 9 
on the usual scale. The vstatistics really rei'er to more settled portions of 
the day 0400 and 1400 GMT. There is also certain amonnt of uncer- 
tainty in the visibiUty data on account of the difficnlty of finding suitable 
landmarks at many places and difference in visibility condition towards 
land and sea. 

The frequency of diffei'ent states of sea in columns 29 to 31 are based 
on the reports of the observers from the coast. At most of the places 
shallow water which extends to long distances from the coast does not 
necessarily represent the state of the open sea. No systematic seit reports 
for Bahrein are available ae the sea is not visible from the ebte^#nry. 
The sea remarks under Drigh Koad represent the conditions at Manora#;. 
lormer beiag 11 iniles away from the sea. 

, ,„Eraquency„ given jn column® 94 to 50. The wind 

force is measured -by Kobinsdn cup anemometers. As the readings ©I 
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■wind instruments vary witli tlie lieiglit of tire instruments afeot* ground 
information regarding these heights has Been included in column 32. 
No attempt has been made to apply correction to reduce the values to 
common height. 

The wind directions are reported to the nearest 16 divisions of th^ 
compass. But in the tables only 8 divisions have been given by adopting 
the principle of throwing half the frequency of intermediate directions 
on either side; for example, the number of occasions of north-north- 
easterly winds have been put half under noidh and half under north-east. - 

The weather remarks given by the observers are however subject to 
great variations from one observer to another ; the weather diaries are 
also full of similar variations. Consequently, in the preparation of the 
statistics of various kinds of disturbed weather it was found necessary to 
fix certain working limits to each kind of adverse weather phenomenon in 
order that statistics for different stations might be made comparable. 
Every individual adverse weather phenomenon reported by the observers 
in telegrams or noted in weather diary has received careful examination 
along with synoptic charts before it has been included or excluded from 
the statistical tables. The undermentioned specifications have in general 
been taken to define the different types of adverse weather indicated in 
columns 61 to 66. If there is a day with a squall associated with 
thunderstorm and duststorm, entry has been made under all the appro- 
priate columns so that the total number of disturbed days is not necea- 
sarily the total under columns 51 to 56 ; — 

(a) Dust storm ^ (Col. 51). — ^l^^heu visibility is 5 or less on scale, 
and the wind force on the surface is above 25 miles per hour, giving due 


regard to the exposures of anemometers. 

(b) Eog = (Col. 52). — When visibility is 4 or less during any period 
of duration of the fog. 

(c) Thunderstorm K (Col. 53).— Any day when even a thunder has 
been heard at the station with or without appreciable ram, but lightning 
seen at distance has not been included. 

(d) Eain R (Col 54). — ^A day with even the slightest evidence of any 
premmtation is classified under ‘it ’. The definition of rainy day as 
one when 0*10^^ or more rain is recorded is nsed for statistieal purposes 
in the India Meteorological Depa^ment and similar information is given 
in column 24 But as to normal rainfall amount is very small at these 
places compared to Indian Stations, statistics of wet days with rainfall 
founts even less than 0-10^ are considered important. 

Squally ‘ SQ ’ (Col. 55). — ^Days with reported wind of force six 
and above on Beaufort Scale and with or without precipitation, dust 
storm, or reversal of winds. 

if) Dusthaze « (Col. 56).— When visibility on a day is 4 or less 
irrespective of wind force and is not due to fog. 

Air density in column 9 is shown in grams per cnhic metre at the 
times of observation 0400 and 1400 GMT. An idea of the average higher 
Sd lower limits of the air density that can be met with over the whole 
Sion from Bushire to Karachi has been given in the monthly summary. 
irSing out the limiting values, the atmospheric pressure and_ vapour 
teisS at the average tiiSes of occurrence of maximum and minimum 
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air temperatures haTe first been roughly calculated and these data have 
then been used with the average maximum and minimum temperatures 
to give miniinum and maximum air density respectively. 

In tables 13 to 24 at the end the frequency of the upper winds 
obtained from pilot balloon observations from Bahrein, Muscat, Jasb, 
Gwadar and Karachi (l)righ Road) have also been given. These tables 
are in the international form and are self-explanatory. It is however 
necessary to remark that the frequencies refer to good weather periods 
only when pilot balloon observations are possible; these frequencies are 
not therefore exactly comparable with the general description given 
under different months, in article 12, pages 19 — 27. 

14. CONCLUSION. 

With the establishment of the international aerial route along the 
Persian Coast and the frequent use of the Basra-Bahrein-Muscat-Gwadar- 
Karachi route by sea planes, there is an increasing demand for a detailed 
knowledge of the meteorology of the section. 

This meteorological summary of the region from the Persian Gulf to. 
Karachi has therefore been prepared in the Karachi meteorological ofldce 
from personal experience and study of three years daily weather charts 
of the region. Since the inauguration of the weather office at Karachi 
all possible efforts have been and are being made to collect data from 
all available sources. There is much yet that can be learnt and I shall 
be grateful if any aviator, Captain of Steamer, or local resident who 
reads this summary will kindly send me any meteorological data, instru- 
mental or observational, to extend our knowledge further. 

I take this ppportunity to express my sincere thanks to Dr. L. AV 
Ramdas and Mr. P. R. K. Rao for their valuable help in the preparation 
of this note. My thanks are also due to Mr. Sen of the Climatological 
section for the preparation of the tables. 
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figurea la tiracketa under tlie stations indicate height of barometer cistern above sea-level in feet. 
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